Bcl-2-family proteins and the role of mitochondria in apoptosis.
Mitochondria are central to many forms of cell death, usually via the release of pro-apoptotic proteins from the mitochondrial intermembrane space. Some intermembrane space proteins, including cytochrome c, Smac/DIABLO, and Omi/Htra2, can induce or enhance caspase activation, whereas others, such as AIF and endonuclease G, might act in a caspase-independent manner. Intermembrane space protein release is often regulated by Bcl-2-family proteins. Recent evidence suggests that pro-apoptotic members of this family, by themselves, can permeabilize the outer mitochondrial membrane without otherwise damaging mitochondria. Mitochondria can contribute to cell death in other ways. For example, they can respond to calcium release from the endoplasmic reticulum by undergoing the mitochondrial permeability transition, which in turn causes outer membrane rupture and the release of intermembrane space proteins. Bcl-2-family proteins can influence the levels of releasable Ca(2+) in the endoplasmic reticulum, and thus determine whether the released Ca(2+) is sufficient to overload mitochondria and induce cell death.